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(57) ABSTRACT

An endoscopic system 1s composed by connecting an endo-
scope and peripheral equipment. The endoscope has an endo-
scope main body, and an imaging unit, which 1s slender imag-
ing optics. The endoscope 1s constructed so that the
endoscope main body and 1maging unit are freely connect-
able and separable. The endoscope main body has an 1nser-
tion part which 1s imserted into an abdomainal cavity, a branch
member, which 1s a middle end of the endoscope main body,
and provided 1n a proximal end portion of the 1nsertion part,
a first extension part provided 1n the proximal end portion of
the branch member, a main body operation unit provided 1n a
proximal end portion of the first extension part, a universal
cord, and a connection unit, which 1s provided in a proximal
end portion of the unmiversal cord, and 1s connected to the

peripheral equipment.

12 Claims, 15 Drawing Sheets
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1
ENDOSCOPIC SYSTEM

CROSS-REFERENCE TO RELAT.
APPLICATIONS

T
.

This application claims the benefit of U.S. Provisional.
Application No. 61/046,537, filed Apr. 21, 2008.
This application 1s based upon and claims the benefit of

priority from prior Japanese Patent Application No. 2008-
103766, filed Apr. 11, 2008, the entire contents of which are
incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention The present invention relates to an
endoscopic system having an endoscope provided with sepa-
rable 1imaging optics.

2. Description of the Related Art

Generally, when a used medical device such as an endo-
scope 1s reused, diseases infected by using the medical device
must be prevented. Therefore, 1n a hospital and other medical
mstitution, a used medical device 1s cleaned and disinfected.
An 1nsertion part of an endoscope has a treatment device
insertion channel. Therefore, certain time 1s needed to clean
and disinfect an endoscope.

An endoscope disclosed 1n Jpn. Pat. Appln. KOKAI Pub-
lication No. 2007-236812 can be used for endoscopy continu-
ously and repeatedly without cleaning and disinfections after
every time of use.

An endoscope disclosed 1n Jpn. Pat. Appln. KOKAI Pub-
lication No. 2004-141666 can reduce dimensions and weight
of an operation unit, provide excellent operability, and reduce
an operator’s fatigue. In the endoscope disclosed 1n the patent
application No. 2004-141666, a branch unit 1s provided at a
near end of an insertion part. One end of the branch unit 1s
connected to an operation unit through a flexible cord. The
other end of the branch unit 1s connected to a connection unit
through a universal cord. The connection unit 1s connected to
peripheral equipment. A solid imaging element, which 1s a
part of an 1imaging unit, 1s inserted 1nto the insertion part and
universal cord. The solid imaging element 1s inserted into the
universal cord through the insertion part, and 1s connected to
the peripheral equipment through the connection unit.

BRIEF SUMMARY OF THE INVENTION

The present invention provides an endoscopic system, in
which an endoscope 1s easily connected to peripheral equip-
ment, and an 1maging unit 1s separable from an endoscope.

According to an aspect of the invention, there 1s provided
an endoscopic system comprising an endoscope main body 1n
which an air-feed piping, a liqud-feed piping and a suction
piping are mserted; an imaging unit which 1s connectable to or
separable from the endoscope main body; a branch member
which 1s provided in the endoscope main body, and has an
opening for freely inserting or removing the imaging unit
into/from the endoscope main body, when the imaging unit 1s
connected to or separated from the endoscope main body;
peripheral equipment which has a light source for generating
illumination light for photographic shooting, and a display
unit for displaying an image captured by the imaging unit; a
piping connector which 1s provided in the endoscope main
body through a universal cord, connects the imaging unit, has
a peripheral equipment side connector to connect the periph-
eral equipment, and connects the air-feed piping, liquid-feed
piping and suction piping mserted into the universal cord, to
the peripheral equipment, by connecting the peripheral
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equipment through the peripheral equipment side connector;
a universal cord connector which 1s provided on the piping
connector side of the universal cord, and 1s connected to the
piping connector; a separate imaging connector which 1s pro-
vided on the piping connector side of the imaging unit, and
connects the piping connector; and a wiring connector which
1s branched from the piping connector, and connects electri-
cal wiring 1n the imaging unit and electrical wiring 1n the
endoscope main body, to the peripheral equipment.

Advantages of the invention will be set forth 1n the descrip-
tion which follows, and 1n part will be obvious from the
description, or may be learned by practice of the invention.
Advantages of the invention may be realized and obtained by
means of the mstrumentalities and combinations particularly
pointed out hereinafter.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

The accompanying drawings, which are mcorporated 1n
and constitute a part of the specification, illustrate embodi-
ments of the invention, and together with the general descrip-
tion given above and the detailed description of the embodi-
ments given below, serve to explain the principles of the
invention.

FIG. 1 1s a diagram showing a configuration of an endo-
scopic system according to a first embodiment of the mven-
tion;

FIG. 2 1s a perspective view ol a branch member;

FIG. 3 1s a perspective view ol a connection unit;

FIG. 4A 1s a top view of an 1imaging module;

FIG. 4B 1s a side view of an imaging module;

FIG. 4C 1s a front view of an imaging module;

FIG. 5 1s a transverse sectional view of a cable unit, taken
along the line 5-5 1n FIG. 4B;

FIG. 6 1s a view of a clamping member;

FIG. 7 1s a perspective view of a separate imaging connec-
tor;

FIG. 8A 1s a schematic diagram showing an internal struc-
ture of a distal end bending part;

FIG. 8B 1s a schematic front view of a main body bending,
part;

FIG. 8C 1s a schematic diagram showing an internal struc-
ture of a main body bending part;

FIG. 8D 1s a schematic diagram showing an internal struc-
ture ol an 1nsertion part, a branch member, a first extension
part, and a second extension part;

FIG. 8E i1s a schematic diagram showing a structure of
connection between an endoscope and peripheral equipment,
and an internal structure of a separate imaging connector, a
main body operation unit, a universal cord, a connection unit,
an 1maging connector, and peripheral equipment;

FIG. 9 1s a diagram showing a configuration of an endo-
scopic system according to a second embodiment of the
imnvention;

FIG. 10 15 a diagram showing a folded state of an air-feed
tube, a water-feed tube, and a suction tube in a main body
operation unit;

FIG. 11 1s a diagram showing a folded state of an air-feed
tube, a water-feed tube, a suction tube, and a signal conductor
in a branch member;

FIG. 12 1s a perspective view ol a universal cord separation
connector; and

FIG. 13 15 a diagram showing a configuration of an endo-
scope according to a third embodiment.
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3
DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, embodiments of the 1nvention will be
explained in detail with reference to the accompanying draw-
Ings.

A first embodiment will be explained by referring to FIGS.
1 to 7 and FIGS. 8A to 8E.

As shown 1n FIG. 1, an endoscopic system 1 1s composed
by connecting an endoscope 10 and peripheral equipment
140.

As shown 1n FIG. 1, the endoscope 10 has an endoscope
main body 20, and an imaging unit 100, which 1s slender
imaging optics. In the endoscope 10, the endoscope main
body 20 and imaging unit 100 are freely connectable and
separable. Specifically, the imaging umt 100 can freely be
inserted or removed from the endoscope main body 20.

The endoscope main body 20 has an insertion part 30 to be
inserted into an abdominal cavity; a branch member 40 which
1s a middle end of the endoscope main body 20, and provided
in a proximal end portion of the insertion part 30; first exten-
sion part 60 and second extension part 50 provided 1n a
proximal end portion of the branch member 40; a distal end
operation unit 51 provided 1n a proximal end portion of the
second extension part 50; a main body operation unit 61
provided 1n a proximal end portion of the first extension part
60; a universal cord 70 extended from the main body opera-
tion unit 61; a connection unit 80 which 1s provided 1n a
proximal end portion of the universal cord 70, and 1s used to
connect a light source unit 141, an image display unit 143 and
a control unit 144 of peripheral equipment 140; and an 1imag-
ing connector 90 which connects the connection umt 80 and
an 1mage-processing umt 142 in the peripheral equipment
140.

A distal end (an 1imaging module 102) of the imaging unit
100 1s 1mnserted 1nto the msertion part 30 through the branch
member 40, and 1s arranged on the distal end side of the
insertion part 30. A proximal end (a separate 1imaging con-
nector 110) of the imaging unit 100 1s removably connected to
the connection unit 80.

First, the mnsertion part 30 will be explained.

The 1nsertion part 30 has two distal end bending parts 31,
for example, arranged on the most distal end side of the
insertion part 30, a distal end portion 32 arranged at the
proximal ends of the distal end bending parts 31, a main body
bending part 33 connected to the proximal end of the distal
end portion 32, and a flexible tube part (a connecting tube
part) 34, which 1s arranged on the most proximal end side of
the msertion part 30, and 1s connected to the proximal end of
the main body bending part 33.

The distal end bending part 31 1s operated by the distal end
operation unit 51, bendable at least 1n one direction, and has
a bending mechanism for bending. The distal end bending
part 31 1s arranged as a pair on a distal end face 32a of the
distal end portion 32, as shown in FIGS. 8A and 8B. The distal
end face 31a of the distal end bending part 31 has exit ports
160a and 161a of channel tubes 160 and 161 to be described
later, as shown 1n FIG. 8A. A not-shown distal end treatment
device 1s projected from the exit ports 160a and 161a (ex-
plained later 1n detail).

The main body bending part 33 1s bent 1n four up/down/
left/right directions by the main body operation unit 61. Spe-
cifically, a not-shown operation wire 1s pulled and driven by
rotating a left/right bending operation knob 62¢ and an
up/down operation knob 625, as described later. Thereby, the
main body bending part 33 1s remotely bent from a normal
linear state (a not-bent state) extending at a bending angle of
0°, to a bent state 1n which 1t 1s bent 1n an up/down/left/right

10

15

20

25

30

35

40

45

50

55

60

65

4

direction at a desired bending angle. The main unit being part
33 1s preferably bent in only two directions.

A not-shown operation wire 1s extended from the main
body operation unit 61 to the main body bending part 33
through the first extension part 60 and branch member 40. The
operation wire 1s guided to the main body bending part 33 by
a not-shown wire guide member, such as a coil, provided 1n
the tlexible tube part 34, for example. The operation wire 1s
protected from other internal tubes (tubular members) by the
wire guide member.

The flexible tube part 34 has a flex, a mesh-like braid
provided outside the flex for covering the flex, and an outer
sheath covering the braid.

The flex 1s made of a spirally formed thin belt-like stainless
steel plate, for example, and 1s shaped substantially tubular.
The tlex 1s a thin-walled metallic spiral tube, for example.

The braid 1s made of woven bundles of stainless steel wires,
and 1s shaped substantially tubular. The braid 1s a mesh-like
tube, for example.

The outer sheath 1s made of flexible resin material such as
rubber, and 1s shaped substantially tubular for covering the
outside of the braid.

The flexible tube part 34 1s connected to the branch mem-
ber 40 at the proximal end.

Next, the branch member 40 will be explained.

As shown 1in FIGS. 1 and 2, the branch member 40 has a

branch main body 41, a tlexible tube side opening 42 for
connection of the flexible tube part 34, a second opening 43
for connection of the second extension part 50, a first opening
44 for connection of the first extension part 60, and a third
opening 45 for removable connection of the imaging unit 100,
as an 1nlet to mnsert the imaging unit 100 1nto the msertion part
30. The first, second and third openings 44, 43 and 45 are
arranged 1n the branch main body 41, and are connected to the
flexible tube side opening 42.

A proximal end of the tlexible tube part 34 1s inserted into
the flexible tube side opening 42. A distal end of the second
extension part 50 1s iserted 1nto the second opening 43. A
distal end of the first extension part 60 1s inserted into the first
opening 44. The third opening 45 1s used for inserting or

removing the imaging unit 100 into/from the endoscope main
body 20 (the 1nsertion part 30), when the 1imaging unit 100 1s
connected to or separated from the endoscope main body 20.

As described above, the imaging unit 100 1s removably
connected to the endoscope main body 20 through the branch
member 40, for convenience of cleaning. Namely, the imag-
ing unit 100 1s separable from the endoscope main body 20.
Therefore, 1n this embodiment, the 1maging unit 100 can be
cleaned and disinfected more easily than the case in which the
imaging unit 100 i1s incorporated in the endoscope 10 (not
shown).

Next, the second extension part 50 and distal end operation
umt 51 will be explained.

The second extension part 50 1s extended from the branch
member 40 1n the flexible state. A proximal end of the second
extension part 50 1s branched into two parts, each of which 1s
connected to the distal end operation unit 51. The channel
tubes 160 and 161 are inserted 1nto the second extension part
50.

The distal end operation unit 31 pulls a not-shown opera-
tion wire connected to the distal end bending part 31, thereby
operating the distal end bending part 31. The distal end opera-
tion unit 51 has two channel opemings 31a for inserting a
not-shown distal end treatment device. A distal end treatment
device 1s inserted into the channel openings 51a, and pro-
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jected from the exit ports 160a and 161a through the channel
tubes 160 and 161 inserted 1in the second extension part 50 and
insertion part 30.

Next, the first extension part 60 and main body operation
unit 61 will be explained.

The first extension part 60 1s extended from the branch
member 40 1n the flexible state, and connected to the main
body operation unit 61. A channel tube 664 1s inserted into the
first extension part 60.

The main body operation unit 61 1s provided with a bend-
ing part operation knob 62 for bending the main body bending
part 33.

The bending part operation knob 62 1s provided with a
left/right bending operation knob 62 for bending the main
body bending part 33 to the right and left, and an up/down
bending operation knob 625 for bending the main body bend-
ing part 33 up and down. The left/rnight bending operation
knob 62a 1s connected to a not-shown left/right bending
operation mechanism, which 1s driven by the left and right
bending operation. The up/down bending operation knob 6256
1s connected to a not-shown up/down bending operation
mechanism, which 1s driven by the up/down bending opera-
tion knob 625b. The up/down bending operation mechanism
and left/right bending operation mechamsm are provided 1n
the main body operation unmit 61, and 1s connected to a proxi-
mal end of a not-shown operation wire. A distal end of the
operation wire 1s connected to the main body bending part 33.
When the bending operation knob 62 1s operated, the opera-
tion wire 1s pulled through the bending operation mechanism,
and the main body bending part 33 1s bent. The main body
operation unit 61 bends the main body bending part 33 1n this
mannet.

The main body operation unit 61 1s also provided with a
suction button 63, an air/water-feed button 64, buttons for
photographic shooting 65, and a main body treatment device
insertion part 66. The man body treatment device 1nsertion
part 66 1s located at a position deviated from the axial direc-
tion of the first extension part 60.

The first extension part 60 and main body operation unit 61
are aligned with the center axis of the isertion part 30, by the
branch member 40. When treatment 1s made, the proximal
end portion of the insertion part 30 or first extension part 60
may be rotated about the axis. At this time, the first extension
part 60 and main body operation unit 61 can transfer the
rotational forces of the proximal end portion of the insertion
part 30 and first extension part 60, to the distal end portion 32
of the insertion part 30, easier than the case 1n which the first
extension part 60 and main body operation unit 61 are not
aligned with the center axis of the insertion part 30. Namely,
as the first extension part 60 and main body operation unit 61
are aligned with the center axis of the isertion part 30 by the
branch member 40, operability of the endoscope 10 1n making,
treatment can be kept high.

Next, the universal cord 70 will be explained.

An unmiversal cord distal end portion 70a (endoscope main
body 20 side of the umiversal cord 70) of the universal cord 70
close to the endoscope main body 20 1s connected to the main
body operation unit 61. Namely, the universal cord 70 1s
connected to the main body operation unit 61 at the universal
cord distal end portion 70a. Further, as shown 1n FIG. 3, the
universal cord 70 has a umversal cord connector 71 at a
proximal end portion 705 close to the connection unit 80. The
universal cord connector 71 1s a part to connect the connec-
tion unit 80. In this embodiment, the universal cord connector
71 1s arranged at the proximal end portion 705, fixed to the
connection umt 80, and combined with (connected to) the
connection unit 80 as one body. Theretfore, the universal cord
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70 1s connected to the connection unit 80 as one unit by the
umversal cord connector 71. The main body operation unit 61
1s connected to the connection unit 80 as one unit through the
unmversal cord 70.

Next, the connection unit 80 will be explained by referring
to FIG. 1 and FIG. 3. In FIG. 3, a stopper 82a 1s omitted for
simplitying the illustration.

As shown 1n FIG. 3, the connection unit 80 has, on its end
face 80a, a fixing part 81 to fix the umiversal cord connector
71, a concave connector 82 that 1s a part to connect a convex
connector 108 of the imaging unit 100 described later, and a
main unit illumination connector 83 that 1s a part to connect
an 1maging illumination connector 106 of the 1maging unit
100 described later.

The concave connector 82 1s a part to fit with the convex
connector 108. Namely, by fitting the concave connector 82
with the convex connector 108, the imaging unit 100 1s con-
nected to the connection umt 80. The concave connector 82
has a contact 826 for the convex connector 108. The contact
82b 1s an elastic part, and 1s a stopper for the convex connector
108.

The connection unit 80 has a stopper (a lock) 82a to prevent
removal of the imaging umt 100 from the connection unit 80,
when the concave connector 82 fits with the convex connector
108, as shown 1n FIG. 8E. The lock 82a 1s a claw, for example,
and prevents removal by locking imn a groove 110q in the
separate 1maging connector 110. The stopper 82a may be
fixed with a screw. The stopper 82a may be provided 1n the
concave connector 82 and convex connector 108.

The connector 80 has, on its side 805, a lead-out part 84,
which leads out electrical wiring 70¢ 1n the endoscope main
body 20 including a signal conductor extended from the uni-
versal cord 70, and electrical wiring 100q 1n the imaging unit
100 including a signal conductor 228 extended from the
imaging umt 100, to the imaging connector 90, as shown 1n
FIG. 8E.

The connection unit 80 has, on the backside 80c¢, a periph-
eral equipment side connector 85, which 1s a part to make
removable connection with a light source unit 141, an 1image
display umt 143, and a control unit 144 in the peripheral
equipment 140 to be described later. The backside 80c¢ 1s
positioned 1n the rear of the end face 80a.

As described above, the connection unit 80 connects the
umversal cord 70 through the fixing part 81 and universal cord
connector 71, and connects the main body operation umit 61
through the universal cord 70. Namely, the connection unit 80
1s provided 1n (connected as a part of) the endoscope main
body 20 through the universal cord 70. The connection unit 80
connects the imaging unit 100 through the concave connector
82. The connection umt 80 has a peripheral equipment side
connector 85, and connects the peripheral equipment 140
through the peripheral equipment side connector 85.

Next, the imaging unit 100 will be explained.

As shown 1n FIG. 1, the imaging unit 100 has an imaging
module 102, a cable unit 104, a separate 1maging connector
110, and a clamping member 114 functioning also as an
adjustment unait.

The imaging module 102 and separate 1maging connector
110 are connected through the cable unit 104. The imaging
module 102 1s provided at the distal end of the imaging unit
100. The separate imaging connector 110 1s provided at the
other end close to the connection unit 80 of the imaging unit
100, and 1s removably connected to the connection umt 80.
The other end of the imaging unit 100 close to the connection
unit 80 means a proximal end of the imaging unit 100.

A clamping member 114 1s {it to the outside of the cable
unit 104. The cable unit 104 and the imaging module 102
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provided at the distal end of the imaging unit 100 (the clamp-
ing member 114) are mserted 1nto the 1nsertion part 30 from
the third opening 45 through the branch member 40. At this
time, the imaging module 102 1s guided along a guide tube
169 explained later, and positioned at the distal end portion
32. The cable unit 104 arranged on the proximal end side of
the 1maging unit 100 (the clamping member 114) may be
covered by an outer sheath.

As shown 1 FIGS. 4A and 4B, the imaging module 102

emits 1llumination light to a patient (a subject), and captures
an observation image provided by the illumination light. The
imaging module 102 1s inserted into the insertion part 30, and
1s removably arranged 1n the rear of the distal end face 32a, as
shown 1n FIG. 5C.

The imaging module 102 has a casing 222 made of metallic
material, for example. As shown 1n FIGS. 4A, 4B and 4C, the
casing 222 contains a pair of light guide bundles (1llumination
optics) 224 for emitting i1llumination light, and an 1maging
unit 226 (including objective optics) for capturing an obser-
vation image. The imaging unmt 226 1s an objective lens, for
example. The imaging unit 226 is arranged between the pair
of light guide bundles 224.

The light guide bundle 224 1s inserted 1nto the cable unit
104, and arranged in the separate imaging connector 110. A
proximal end portion of the light guide bundle 224 1s con-
nected to an 1maging illumination connector 106 described
later (refer to FIGS. 7 and 8E).

A proximal end portion of the imaging unit 226 provided in
the casing 222 1s connected to a signal conductor 228. The
signal conductor 228 1s inserted into the cable unit 104, and
arranged 1n the separate 1maging connector 110. A proximal
end portion of the signal conductor 228 1s connected to the
convex connector 108 (refer to FIGS. 7 and 8E).

The casing 222 1s formed symmetrical with respect to the
line a.-c. 1n F1G. 4C, but asymmetrical with respect to the line
3-3. Namely, the casing 222 has a direction. In this case, the
center axis of the imaging unit 226 1s arranged on the line a-o
in FIG. 4C, and the center of the light guide bundle 224 exists
at the position separated the equal distance from the center
axis of the imaging lens 226. Thus, the casing 222 1s formed
symmetrical with respect to the line a-a 1n FIG. 4C. In
contrast, the center axis of the light guide bundle 224 1is
arranged on the line p-p, and the center axis of the imaging
unit 226 1s displaced from the line 3-f3. Namely, the imaging
module 102 has a part that 1s formed asymmetrical with

respect to the axes on the plane orthogonal to the longitudinal
direction of the imaging unit 100 (the longitudinal direction
of the cable unit 104) (the line -3 1n this embodiment). Thus,
the casing 222 1s formed asymmetrical with respect to the line
3-8 m FIG. 4C.

As described above, the direction of the imaging module
102 1s defined. Therefore, when the imaging unit 100 1s
inserted into the isertion part 30, the direction of the imaging
module 102 to the third opening 45 1s easily determined by the
appearance of the imaging module 102, etc. The shape of the
third opening 45 may be similar to the shape of the imaging
module 102. Thereby, the direction of the imaging module
102 to the third opening 45 1s determined by the shapes of the
third opening 45 and imaging module 102.

In this embodiment, the casing 222 1s explained as sym-
metrical with respect to the line a.-a. described above, but it 1s
also preferable that the casing 222 i1s asymmetrical with
respect to the line 3-f3. As shown in FIG. 5, the cable unit 104
1s formed like a cable, 1n which the pair of light guide bundles
224 and signal conductor 228 are inserted 1into a heat-shrink-
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able tube 230, for example. As shown in FI1G. 1 and FIG. 6, the
clamping member 114 1s fit to the outside of the cable unit
104.

As shown m FIG. 6, the clamping member 114 has a
cylindrical main body 242, and a heat-shrinkable tube 244,
which 1s provided 1n the proximal end portion of the main
body 242, combining the main body 242 and cable unit 104 as
one unit. The main body 242 1s made hard with resin matenal,
rubber material or elastomer. A distal end of the main body
242 15 formed like a pipe with a small diameter so as to be {it
in the third opening 45. The distal end of the main body 242
has, on its outer periphery, a flange 246 to removably {it to the
third opening 45. At this time, the 1imaging module 102 1s
being connected to the distal end portion 32.

The position of the flange 246 1s adjusted at the third
opening 45, whereby the position of the imaging unit 226 at
the distal end portion 32 1s adjusted 1n the longitudinal direc-
tion of the insertion part 30. Namely, the flange 246 1s a part,
which adjusts the position of the imaging unit 100 in the
longitudinal direction of the imsertion part 30, and adjusts the
position of the imaging unit 226 1n the longitudinal direction
of the insertion part 30. In other words, the flange 246 adjusts
the push-in depth of the imaging module 102 and cable unit
104.

As for the clamping member 114, instead of using the
heat-shrinkable tube 244, or 1n addition to using the heat-
shrinkable tube 244, a protective member such as a tube may
be fit to the outer periphery of the cable unit 104, and the
protective member may be secured to the mnside surface of the
main body 242 with an adhesive, for example. The clamping
member 114 may be formed 1n a fixable shape by using a
metallic member such as a screw and a spring.

The separate 1maging connector 110 1s removably con-
nected to the connection unit 80. As shown 1n FIG. 7, the
separate imaging connector 110 has an 1imaging illumination
connector 106, and a convex connector 108. The imaging
illumination connector 106 and convex connector 108 are
held as one piece 1n the separate imaging connector 110.

The imaging 1llumination connector 106 1s connected to
the proximal end portion of the light guide bundle 224 as
described above (refer to FIG. 8E). When the separate imag-
ing connector 110 1s removably connected to the connection
unit 80, the imaging 1llumination connector 106 1s removably
connected to the main unit 11lumination connector 83 (refer to
FIG. 8E). When the imaging illumination connector 106 1s
connected to the main unit 1llumination connector 83, and the
connection unit 80 1s connected to the light source unit 141 1n
the peripheral equipment 140 through the peripheral equip-
ment side connector 85, the light source unit 141 supplies
illumination light to the light guide bundle 224. The 1llumi-
nation light 1s guided from the proximal end (the incident end)
of the light guide bundle 224 to the distal end (the exit end).
The 1llumination light 1s emitted from the distal end of the
light guide bundle 224.

The convex connector 108 1s connected to the signal con-
ductor 228 as described above (refer to FIG. 8E), and con-
nects the electrical wiring 100a to the connection unit 80.
When the separate imaging connector 110 1s removably con-
nected to the connection unit 80, the convex connector 108 1s
removably {it in the concave connector 82 (refer to FI1G. 8E).
The convex connector 108 1s a part to fit with the concave
connector 82. Namely, by fitting the convex connector 108 1n
the concave connector 82, the imaging unit 100 1s removabley
connected to the connection unit 80.

As described above, the convex connector 108 1s connected
to the concave connector 82, and the imaging connector 90
connected to the connection unit 80 1s connected to the image-
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processing unit 142 in the peripheral equipment 140. At this
time, an observation 1image captured by the imaging unit 226
1s displayed on a monitor 143a through the signal conductor
228, convex connector 108, concave connector 82, imaging
connector 90, image-processing unit 142, and image display

unit 143.

The separate imaging connector 110 has a groove 110q to
catch the stopper 82a as shown 1n FIG. 7 and FIG. 8E.

Next, the peripheral equipment 140 will be explained.

As shown in FIG. 1, the peripheral equipment 140 has a
light source unit 141 for generating illumination light for
photographic shooting, an image-processing unit 142 for per-
forming various 1image processing for an image captured by
the 1maging unit 100, an 1image display unit 143 having a
monitor 143a, which 1s a display unait to display an 1mage and
image data (an 1mage captured by the imaging unit 100, and
processed by the image-processing unit 142), and states of the
units and operations, a control unit 144 for controlling the
whole endoscopic system 1, and performing arithmetic
operations the whole endoscopic system 1, an input unit 145
having a keyboard, a suction unit 146, an air/water-feed unit
147 having an air/water-feed pump and a supply water tank.

Next, a brief explanation will be given of the internal struc-
ture of the endoscope 10, and the structure of connection
between the endoscope 10 and peripheral equipment 140,
with reference to FIGS. 8A to 8E.

As shown 1n FIG. 8A, exit ports 160aq and 161a are pro-
vided on the distal end face 31a. Channel tubes 160 and 161
are arranged at the exit ports 160a and 161a. The channel
tubes 160 and 161 are passed through the 1nsertion part 30,
branch member 40 and second extension part 30, and are
extended to the channel opening 51a. A not-shown distal end
treatment device 1s inserted into the channel opening 51a. The
distal end treatment device inserted into the channel opening
51a1s projected from the exit ports 160a and 161a through the
channel tubes 160 and 161.

As shown 1n FIGS. 8B and 8C, a distal end opening 665 1s
provided on the distal end face 32a of the distal end portion
32. A channel tube 66q 1s arranged at the distal end opening
66b. The channel tube 66a 1s passed along the first extension
part 60 through the main body bending part 33, flexible tube
part 34 and branch member 40, and extended to the main body
treatment device 1nsertion part 66, as shown 1n FIGS. 8C and
8D. A not-shown main body treatment device 1s mserted into
the main body treatment device 1nsertion part 66. The main
body treatment device 1nserted into the main body treatment

device nsertion part 66 1s projected from the distal end open-
ing 665 through the channel tube 66a. The distal end opening
665 functions also as a suction nozzle. The channel tube 664
1s connected to a suction tube 163, which 1s a piping for
suction, as shown in FI1G. 8D. The suction tube 163 1s inserted
into the universal cord 70 through the main body operation
unit 61, and 1s connected to the connection unit 80, as shown
in FIG. SE.

As shown 1n FIGS. 8B and 8C, the distal end face 32a 1s
provided with a pair of 1llumination windows 166, an opening,
167 1n which the imaging unit 226 1s provided, and an air/
water-feed nozzle 168.

As shown in FIG. 8C, a guide tube 169 1s fixed to the
proximal end side of the opening 167. The distal end of the
guide tube 169 1s connected to the distal end portion 32. Or,
the distal end of the guide tube 169 is set free 1n proximity to
the distal end portion 32. The proximal end of the guide tube
169 15 1nserted into the main body bendmg part 33 and flexible
tube part 34 as shown 1n FIG. 8D, and 1s connected to the
branch member 40. The guide tube 169 guides the imaging,
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module 102 and cable unit 104 1nserted 1nto the third opening
435, to the distal end portion 32.

As shown 1n FIG. 8C, an air/water-feed tube (an air/water-
teed piping) 170 1s fixed to the proximal end side of the
air/water-feed nozzle 168. Further, in FIG. 8D, the proximal
end of the air/water-feed tube 170 1s branched to an air-feed
tube 171 as an air-feed piping, and a water-feed tube 172 as a
water-feed piping. As shown 1n FIG. 8D and FIG. 8E, the
air-feed tube 171 and water-feed tube 172 are inserted 1nto the

umversal cord 70 through the main body bending part 33,
flexible tube part 34, branch member 40, first extension part
60, and main body operation unit 61. Further, the air-feed tube
171 and water-feed tube 172 are connected to the connection
unit 80. As described above, the suction tube 163, air-feed
tube 171 and water-feed tube 172 are inserted into the uni-
versal cord 70 and endoscope main body 20, and are con-
nected to the connection umt 80. Namely, the suction tube
163, air-feed tube 171 and water-feed tube 172 are passed
through (1nserted) the endoscope main body 20.

As described above, the connection unit 80 1s connected to
the peripheral equipment 140 through the peripheral equip-
ment side connector 85. Thereby, the connection umt 80
functions as a piping connector, which connects the suction
tube 163, air-feed tube 171 and water-tfeed tube 172 inserted
into the universal cord 70, to the peripheral equipment 140.
Specifically, when the connection unit 80 connects the light
source unit 141, image display unit 143 and control unit 144
in the peripheral equipment 140, the air-feed tube 171 and
water-feed tube 172 are connected to the air/water-feed umt
147, and the suction tube 163 1s connected to the suction unit
146.

The suction button 63, air/water-teed button and various
buttons 65 are connected to the electrical wiring 70¢ 1n the
endoscope main body 20 including respective signal conduc-
tors. The electrical wiring 70c¢ 1s inserted into the universal
cord 70, and 1s connected to the imaging connector 90
through the connection unit 80. The electrical wiring 100q 1n
the 1maging unit 100 including the signal conductor 228
extended from the imaging unit 100 1s also connected to the
imaging connector 90 through the connection unit 80. When
the 1maging connector 90 1s connected to the 1image-process-
ing unit 142 in the peripheral equipment 140, the electrical
wirings 70c and 100q are connected to the image-processing
unit 142. Namely, the imaging connector 90 1s a wiring con-
nector, which 1s branched from the connection unit 80, and
connects the electrical wirings 400q 1n the 1imaging unit 100
and the electrical wirings 70c¢, to the 1image-processing unit
142 1n the peripheral equipment 140.

Next, a method of operating this embodiment will be
explained.

When the endoscope 10 1s used, the imaging module 102
and cable unit 104 are inserted into the third opening 45,
guided to the distal end portion 32 along the guide tube 169,
and set 1n the distal end portion 32.

When the imaging module 102 1s set 1n the distal end
portion 32, the flange 246 1s {it to the third opening 43. Thus,
the imaging unit 100 1s positioned with respect to the endo-
scope main body 20.

The separate 1imaging connector 110 1s connected to the
connection unit 80. Thereby, the 1imaging 1llumination con-
nector 106 1s connected to the main unit 1llumination connec-
tor 83, and the convex connector 108 1s fit with the concave
connector 82.

At this time, the stopper 82a locks in the groove 110a. This
prevents removal of the imaging unit 100 from the connection
unit 80.
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Thereby, the endoscope 10 1s formed. When the endoscope
10 1s connected to the peripheral equipment 140, the connec-
tion unit 80 1s connected to the peripheral equipment 140
which contains the light source unit 141, image display unit
143 and control unit 144 through the peripheral equipment
side connector 83, and the 1maging connector 90 1s also
connected to the peripheral equipment 140 which contains
the 1mage-processing unit 142.

The msertion part 30 1s inserted 1nto an abdominal cavity in
this state. When the distal end operation unit 51 1s operated,
the distal end bending part 31 1s operated and bent. When the
main body operation unit 61 1s operated, the main body bend-
ing part 33 1s operated and bent. The distal end treatment
device 1s mserted into the channel tubes 160 and 161 through
the channel opening S1a, aid 1s projected from the exit ports
160a and 161a. A not-shown main body treatment device 1s
iserted mto the channel tube 66a through the main body
treatment insertion part 66, and 1s projected from the distal
end opening 6656. Thereby, the treatment device can treat an
alfected part 1n the abdominal cavity. The air/water-feed unit
147 ejects air and liqud from the air/water nozzle 168
through the air-feed tube 171 or water-feed tube 172, for
cleaning the observation window of the imaging unit 226. The
air and liquid are sucked from the distal end opening 665 by
the suction unit 146 through the channel tube 664a and suction
tube 163.

After the treatment 1s fimished, the insertion part 30 1s
removed from the abdominal cavity, the flange 246 1s
detached from the third opening 45, and the imaging unit 100
1s removed from the mnsertion part 30. The connection unit 80
and 1maging connector 90 are disconnected from the periph-
cral equipment 140. The separate imaging connector 110 1s
disconnected from the connection umt 80. The endoscope
main body 20 1s disposed, or reused aifter cleaning and disin-
tections. The imaging unit 100 1s reused after cleaning and
disinfections.

As described above, 1n this embodiment, as the connection
unit 80 1s connected to the peripheral equipment 140 after
connecting the separate imaging connector 110 and the con-
nection unit 80, 1t 1s unnecessary to directly connect the
imaging umt 100 to the peripheral equipment 140. Namely, 1n
this embodiment, 1t 1s unnecessary to provide a connection
unit for connecting the imaging unit 100 to the peripheral
equipment 140.

Therefore, 1n this embodiment, as the endoscope 10 1s
connected to the peripheral equipment 140 only through the
connection unit 80, the endoscope 10 can easily be connected
to the peripheral equipment 140.

Further, 1n this embodiment, by connecting the connection
unit 80, which 1s already connected to the separate imaging,
connector 110, to the peripheral equipment 140, the endo-
scope main body 20 and imaging unit 100 can be connected to
the peripheral equipment 140. Thereby, 1n this embodiment,
the endoscope 10 and 1imaging unit 100 can be connected to
the peripheral equipment 140 1n one operation.

Further, 1n this embodiment, as the endoscope main body
20 and mmaging umt 100 are connected to the peripheral
equipment 140 at one point through the connection unit 80,
not separately connected, and the connection can be speedy
made free from misconnection.

The 1imaging unit 100 can easily be separated from the
endoscope main body 20 by disconnecting the separate imag-
ing connector 110 from the connection unit 80, and the 1imag-
ing unit 100 can be easily replaced.

Besides, the branch member 40 1s provided, and the third
opening 45 1s provided for mserting/removing the imaging
module 102 into/from the branch member 40. Therefore, 1n
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this embodiment, when the imaging unit 100 1s connected to
the endoscope main body 20, the imaging module 102 can
casily be inserted into the insertion part 30 simply by inserting
the imaging module 102 into the third opening 45.

When the imaging unit 100 1s removed from the endoscope
main body 20, the imaging module 102 can easily be removed
through the third opening 45.

Therefore, 1n this embodiment, the endoscope main body
20 and 1imaging unit 100 can be separately cleaned and dis-
infected. Or, the endoscope 20 can be disposed, and only the
imaging unit 100 can be cleaned and disinfected. Therefore, 1t
1s possible to use the imaging unit 100 more efficiently by
connecting the imaging unit 100 to another endoscope body
20 while one endoscope main body 20 1s being cleaned and
disinfected.

Besides, 1n this embodiment, by reducing the length of the
imaging unit 100, anoise can be prevented in the imaging unit
100, and a clear image can be displayed on the monitor 143a.
Further, by reducing the length of the imaging unit 100,
decrease 1n brightness of the 1llumination light supplied from
the light source unit 141 to the light gmide bundle 224 can be
prevented.

In this embodiment, the imaging unit 100 has a light gmide
bundle 224 and imaging unit 226, but only the imaging unit
226 may be provided. In this case, the light guide bundle 224
that 1s 1llumination optics may be connectable to and sepa-
rable from the endoscope main body 20, like the imaging unit
100.

Next, a second embodiment of the invention will be
explained with reference to FIG. 9 to FIG. 12. The same
components as those of the first embodiment are denoted by
the same reference numbers, and a description thereof 1s
omitted.

In the second embodiment, as shown 1n FIG. 9, the imaging
unit 100 1s previously fixed to the connection unit 80 through
the separate imaging connector 110. The universal cord distal
end portion 70a close to the endoscope main body 20 1s not
connected to the main body operation unit 61, and connected
to the branch member 40. The proximal end portion 705 of the
umversal cord 70 (a universal cord connector 72 1n this
embodiment) 1s removably connected to the separate imaging
connector 110. The separate imaging connector 110 1n this
embodiment has a separate universal cord connector 116,
which 1s a part to connect the proximal end portion 705 of the
universal cord 70.

The universal cord distal end portion 70a 1s connected to
the branch member 40. Thus, the air-feed tube 171, water-
feed tube 172 and suction tube 163 are passed through the
distal end portion 32, main body bending part 33, flexible tube
part 34, branch member 40 and {irst extension part 60, to the
main body operation unit 61, as in the first embodiment. In the
second embodiment, the air-feed tube 171, water-feed tube
172 and suction tube 163 are folded 1n the main body opera-
tion unit 61, as shown i FIG. 10, and are passed from the
main body operation unit 61 to the branch member 40 through
the first extension part 60. Further, the air-feed tube 171,
water-feed tube 172 and suction tube 163 are folded 1n the
branch member 40, and are 1nserted into the universal cord 70
as shown 1n FIG. 11.

Further, the electrical wiring 70¢ including signal conduc-
tors connected to the suction button 63, air/water-tfeed button
64 and various buttons 63 1s passed from the main body
operation unit 61 to the branch member 40 through the exten-
sion part 60, folded in the branch member 40, and 1nserted
into the universal cord 70.

The universal cord 70 has, at the proximal end portion 705,
a universal cord separation connector 72, which 1s a part to
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removably connect the separate imaging connector 110 (the
separate universal cord connector 116). The universal cord
separation connector 72 holds the air-feed tube 171, water-
teed tube 172 and suction tube 163, which are passed through
the universal cord 70.

Further, as shown 1n FIG. 12, the universal cord separation
connector 72 has an air-feed connector 72a, which connects
the air-feed tube 171 to the separate 1maging connector 110,
and connects the air-feed tube 171 to the peripheral equip-
ment 140 through the connection unit 80; a water-feed con-
nector 725, which connects the water-feed tube 172 to the
separate imaging connector 110, and connects the water-feed
tube 172 to the peripheral equipment 140 through the con-
nection unit 80; a suction connector 72¢, which connects the
suction tube 163 to the separate imaging connector 110, and
connects the suction tube 163 to the peripheral equipment 140
through the connection unit 80; and electrical wiring connec-
tor 72d, which connects the electrical wiring 70c¢ to the
peripheral equipment 140 through the imaging connector 90.
As shown 1n FIG. 12, the universal cord separation connector
72 has arecess 73, which catches the cable unit 104, slides the
cable unit 104 to the separate imaging connector 110, and
guides the imaging umt 100, when making connection with
the separate 1maging connector 110.

Next, a method of operating this embodiment will be
explained.

When the endoscope 10 1s used, the imaging module 102
and cable umt 104 are inserted into the third opening 45,
guided to the distal end portion 32 by the guide tube 169, and
set 1n the distal end portion 32, as 1n the first embodiment.

When the imaging module 102 1s set i the distal end
portion 32, the tlange 246 1s {it to the third opening 45. Thus,
the imaging umt 100 1s positioned with respect to the endo-
scope main body 20.

Next, the universal cord separation connector 72 slides the
cable unit 104 to the separate imaging connector 110 in the
recess 73, and connects the separate imaging connector 110
through the separate universal cord connector 116.

Connection of the connection unit 80 to the peripheral
equipment 140 1s substantially the same as in the first embodi-
ment, and a detailed explanation thereof 1s omitted.

As described above, 1n this embodiment, as the universal
cord distal end portion 70a 1s connected to the branch member
40, and the universal cord 70 1s not connected to the main
body operation unit 61, the main body operation unit 61 can
be made light in weight. Thus, 1n this embodiment, an opera-
tor’s fatigue 1n operating the main body operation unit 61 can
be reduced, and operability of the endoscope 10 1n making
treatment can be kept high.

Further, 1n this embodiment, by extending the universal
cord 70 to a desired length, the peripheral equipment 140 can
be set apart from an operator and patient. The universal cord
70 cannot be infinitely extended, because a transmission
cable (e.g. the signal conductor 228 and electrical wiring 70c,
100a) in the 1imaging unit 226 1s affected by a noise. However,
in the configuration of this embodiment, the universal cord 70
can be routed with a high degree of flexibility, and the periph-
eral equipment 140 can be set apart from an operator and
patient by a desired distance. In this embodiment, an operator
and patient are prevented from contacting the main body
operation unit 61 and peripheral equipment 140, and are
prevented from contamination by contacting the peripheral
equipment 140, ensuring cleanliness of an operator and
patient.

In this embodiment, suction and air/water-feed may be
controlled by opening and closing a not-shown cylinder by
turning on and off the suction button 63 and air/water-feed
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button 64. Suction and air/water-feed may also be controlled
by opening and closing a not-shown control valve provided in
the suction tube 163, air-feed tube 171, water-feed tube 172,
air/water-feed unit 147 and the suction unmit 146, by the
ON/OFF signals of the suction button 63 and air/water-feed
button 64.

Next, a third embodiment of the invention will be
explained with reference to FI1G. 13. The same components as
those of the first embodiment are denoted by the same refer-
ence numbers as 1n the first and second embodiments, and a
description thereot 1s omitted.

In the third embodiment, the connection unit 80 1s com-
bined with or incorporated in the imaging connector 90, for
example. Namely, the connection unit 80 and 1imaging con-
nector 90 are made as one unit.

The air-feed tube 171, water-feed tube 172 and electrical
wiring 70c¢ are folded in the main body operation unit 61 and
branch member 40, as in the second embodiment.

The universal cord 70 1n this embodiment 1s connected to
the connection unit 80 in the proximal end portion 706 by the
universal cord connector 71, but is not connected to the main
body operation unit 61 in the universal cord distal end portion
70a, as 1n the second embodiment.

The universal cord distal end portion 70a close to the
endoscope main body 20 1n this embodiment 1s provided with
a single-body connector 74, which 1s removably connected to
the branch member 40.

The single-body connector 74 1s connected to the imaging,
umt 100 as one unit. Namely, the single-body connector 74 1s
a part to connect the universal cord 70 and 1imaging unit 100
as one unit. Namely, the connection unit 80, universal cord 70,
imaging unit 100 and imaging connector 90 are constructed
as one umnit.

The single-body connector 74 1s provided with a universal
cord side channel connector 75 for connecting the air-teed
tube 171, water-feed tube 172 and electrical wiring 70¢ on the
universal cord 70 side, to the air-feed tube 171, water-feed
tube 172 and electrical wiring 70¢ on the branch member 40
side, respectively. Namely, the universal cord side channel
connector 75 connects air-feed tube 171, water-feed tube 172
and electrical wiring 70¢ on the branch member 40 side, to the
peripheral equipment 140 through the universal cord 70 and
connection umt 80. The branch member 40 1s provided with a
branch side channel connector 46 for connecting the universal
cord side channel connector 75.

The single-body connector 74 functions also as a flange
246. By adjusting the position of the single-body connector
74 1n the unmiversal cord side channel connector 75, the posi-
tion of the imaging unit 226 1n the distal end portion 32 1s
adjusted 1n the longitudinal direction of the insertion part 30.
The single-body connector 74 i1s a part, which adjusts the
position of the imaging unit 100 1n the longitudinal direction
of the 1nsertion part 30, and adjusts the position of the 1mag-
ing unit 226 1n the longitudinal direction of the msertion part
30. In other words, the push-in depth of the imaging module
102 and cable unit 104 1s adjusted depending on the position
ol the single-body connector 74.

Therefore, the imaging unit 100 has only the imaging mod-
ule 102 and cable unit 104.

Next, a method of operating this embodiment will be
explained.

When the endoscope 10 1s used, the imaging module 102
and cable unit 104 are inserted into the third opening 45,
guided to the distal end portion 32 by the guide tube 169, and
set 1n the distal end portion 32, as 1n the first embodiment.

At this time, the universal cord side channel connector 75
1s connected to the branch side channel connector 46.
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Thereby, the air-feed tube 171, water-feed tube 172 and elec-
trical wiring 70¢ on the universal code 70 side are connected
to the air-feed tube 171, water-feed tube 172 and electrical
wiring 70c, respectively on the endoscope main body 20 side.

Connection of the connection unit 80 to the peripheral
equipment 140 1s substantially the same as 1n the first embodi-
ment, and a detailed explanation thereof 1s omitted.

In this embodiment, the connection unit 80, universal cord
70 and 1maging unit 100 are constructed as one unit. There-
fore, 1t 1s unnecessary to connect the connection unit 80 to the
imaging unit 100. Further, 1n this embodiment, the connec-
tion unit 80 and 1maging connector 90 are constructed as one
unit. Theretfore, all the necessary operation 1s to connect the
connection unit 80 to the peripheral equipment 140, and 1t 1s
unnecessary to connect the imaging connector 90 to the
peripheral equipment 140. As described above, in this
embodiment, the endoscope 10 can easily be connected to the
peripheral equipment 140, eliminating a connection opera-
tion, and the user’s load can be reduced.

Further, 1in this embodiment, the universal code 70 1s not
connected to the main body operation unit 61 as in the second
embodiment, and the operation unit can be made light 1n
weight. Therefore, the operator’s left-arm’s fatigue can be
reduced, and operability of the endoscope 10 1n making treat-
ment can be kept high.

Further, 1n this embodiment, the peripheral equipment 140
can be set apart from an operator and patient by a desired
distance as 1n the second embodiment, and an operator and
patient are prevented from contacting the main body opera-
tion unit 61 and peripheral equipment 140, and are prevented
from contamination by contacting the peripheral equipment
140, ensuring cleanliness of an operator and patient.

In this embodiment, a so-called tlexible endoscope with a
bendable insertion part 1s described, but a similar embodi-
ment can be applied to a so-called hard endoscope.

As described herein, the invention 1s not limited to the
described embodiments. The mnvention may be embodied by
moditying the constituent elements when practiced without
departing from 1ts spirit and essential characteristics. The
invention may be embodied in other specific forms by appro-
priately combining the constituent elements disclosed 1n the
embodiments described herein.

Additional advantages and modifications will readily
occur to those skilled in the art. Theretore, the invention 1n its
broader aspects 1s not limited to the specific details and rep-
resentative embodiments shown and described herein.
Accordingly, various modifications may be made without
departing from the spirit or scope of the general mventive

concept as defined by the appended claims and their equiva-
lents.

What 1s claimed 1s:

1. An endoscopic system comprising;

an endoscope main body in which an air-feed piping, a
liquid-feed piping and a suction piping are inserted, said
endoscope main body having an insertion part that 1s
insertable ito an abdominal cavity;

an 1maging unit which is connectable to and separable from
the endoscope main body;

a branch member which 1s provided 1n a proximal end
portion of the insertion part of the endoscope main body,
said branch member having an opeming for freely imsert-
ing and removing the imaging unit into and from the
isertion part of the endoscope main body, when the
imaging unit 1s connected to or separated from the endo-
scope main body;
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a peripheral equipment which has a light source unit for
generating illumination light for photographic shooting,
and an 1mage display unit for displaying an image cap-
tured by the 1maging unit;

a piping connector which 1s provided i the endoscope
main body through a universal cord 1n which the air-feed
piping, the liguid-feed piping and the suction piping are
inserted, wherein said piping connector 1s connectable
to the 1maging umt, has a peripheral equipment side
connector to connect to the peripheral equipment, and 1s
adapted to connect the air-feed piping, liquid-feed pip-
ing and suction piping inserted into the universal cord, to
the peripheral equipment, by connecting to the periph-
eral equipment through the peripheral equipment side
connector;

a universal cord connector which 1s provided on a piping
connector side of the umversal cord, and which 1s
adapted to connect to the piping connector;

a separate 1maging connector which 1s provided on a piping,
connector side of the imaging unit, and which 1s adapted
to connect to the piping connector;

a wiring connector which 1s branched from the piping
connector, and which 1s adapted to connect electrical
wiring 1n the imaging unit and electrical wiring in the
endoscope main body, to the peripheral equipment; and

a guide tube which 1s disposed 1nside the isertion part, the
guide tube having a distal end portion fixed to a distal
end portion of the mnsertion part and a proximal portion
disposed in the insertion part to connect to the opening of
the branch member;

wherein, when the 1maging unit 1s connected to the endo-
scope main body, the imaging unit 1s inserted into the
isertion part from the opening of the branch member
and guided by the guide tube to the distal end portion of
the mnsertion part from the opening of the branch mem-
ber; and

wherein, when the imaging unit 1s separated from the endo-
scopic main body, the imaging unit 1s guided by the
guide tube to the opening from the distal end portion of
the mnsertion part and removed from the insertion part.

2. The endoscopic system according to claim 1, wherein

the piping connector has a lead-out part which 1s adapted to
lead out the electrical wiring 1n the 1imaging unit and the

clectrical wiring 1n the endoscope main body, to the wiring
connector.

3. The endoscopic system according to claim 2, wherein
the separate 1maging connector has a convex connector to
connect the electrical wiring 1n the imaging unit to the piping
connector, the piping connector has a concave connector to
connect to the convex connector, and the concave connector
has a fitting part to fit with the convex connector.

4. The endoscopic system according to claim 3, wherein
the piping connector has a stopper to prevent removal of the
imaging umt from the piping connector, when the concave
connector 1s fitted with the convex connector.

5. The endoscopic system according to claim 4, wherein
the universal cord connector 1s connected to the piping con-
nector as one body, and the piping connector 1s connected to
the universal cord as one body through the unmiversal cord
connector.

6. The endoscopic system according to claim 3,
wherein the endoscope main body has a bending part;
wherein the endoscopic system further comprises an

operation unit which 1s operable to operate the bending

part of the endoscope main body; and
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wherein the operation unit 1s fixed to a proximal end of the
endoscope main body, and an endoscope main body side
of the universal cord i1s adapted to be connected to the
operation unit.

7. The endoscopic system according to claim 1, wherein
the umiversal cord connector 1s removable from the separate
imaging connector, and an endoscope main body side of the
universal cord 1s connected to the branch member.

8. The endoscopic system according to claim 7, wherein
the universal cord connector has:

an air-feed connection part which connects the air-feed
piping to the peripheral equipment through the piping
connector;

a liquid-feed connection part which connects the liquid-
feed piping to the peripheral equipment through the
piping connector;

a suction connection part which connects the suction pip-
ing to the peripheral equipment through the piping con-
nector; and

an electrical wiring connection part which connects the
clectrical wiring 1n the endoscope main body to the
peripheral equipment through the wiring connector.

9. The endoscopic system according to claim 8, wherein

the universal cord connector has a recess which catches the
imaging unit, slides the imaging unit to the separate imaging

10
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connector, and guides the 1imaging unit, when making con-
nection with the separate 1maging connector.

10. The endoscopic system according to claim 8, wherein
the air-feed piping, liquid-feed piping and suction piping are
passed from a distal end to a proximal end of the endoscope
main body, folded toward the branch member at the proximal
end, folded toward the universal cord 1n the branch member,
and 1nserted 1nto the universal cord.

11. The endoscopic system according to claim 10, wherein
the electric wiring, which 1s arranged on the proximal end
side of the endoscope main body, and includes a signal con-
ductor used for air/water feeding and suction, 1s passed from
the proximal end to the branch member, folded toward the
universal cord in the branch member, and inserted into the
unmversal cord.

12. The endoscopic system according to claim 10, wherein
the piping connector, universal cord, imaging unit and wiring
connector are connected as one unit, and the endoscope main
body side of the umiversal cord has a universal cord side
channel connector, which connects the air-feed piping, 1ig-
uid-feed piping and suction piping of the branch member, to

the peripheral equipment through the universal cord and pip-
ing connector.
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